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*1 ^ol^ ? c] #3 ^71^- 5)St ^til*l ^71^1 aVSL^l pflSLs} ^ g-g} 

Stb, l^^r S-f ^-ELefl^i^^-U (RAS) ^ ^l^ilM. #3 ^7l3^ 

^r-fl zi ^^o) 5U^. ^Hflofl i^til-ol 2.= ollA-| ^7ls> s)3.<^H #asi s^o} 

Ji.Bl-1- ^-S- a] 71^1 ^ >1H<^ 7l<y*V ^H^. ^, PLL M 21^r DLL 

Eeflol^ ^(trace on) ^-*b8: ^^>7l s,^-o] c ^aaeskras) ^ 

A ] (AL, CD ^ cflolEi ^o](BL)o11 n}-^ MsrRr ^ ^ aIJt nfl-£-ofl sj^cq 

^-tlt!- ^ - #^ -g"7lSl- 5)M<H]Ai E^S. .O xr^^ 5] 5# ^ 

£ 3 
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1020020066427 #^ «J*V: 2002/12/4 

^71^ S]St ^wltb *7l^l Hj-S^ll °flS.el 31 5\sL2\ #3 

Synchronous semiconductor memory device having clock 

synchronization circuit and circuit for controlling on/off of clock tree of the clock 
synchronization circuit} 

5. l^r u}^. DDR SDRAM ^ ^4 B^H. 

S. 2^ uVlMtr DLL ^r/^-S. EH'S-i" ^o}*}- DDR SDRAM ^ 

£ 3^r ^ ^HHl 4€- DLL #§i Se] ^/^.^ ^|o^ jq^oj ^Jje. 

£ 4^ -$M £. 3^ -te} ^Jf3 oj]A]tl 5)^51. 

£ 5^ ^"71 £ 4^ ^ 

£ 6-^ £ 3^ DLL #3 Me) -gr/,2.5. ;*1H sj-^s. 

30 : ^ll °fl*l Me-M^L ^ t^^- 
32 : SR sfl^l^- 
34 : #3 
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36 : 



<13> ^-^o. aV £ ^ s| S 7l ^oj| ^ ^o. S( ^.§1 ^ 7 lAl uv £ ^l ^l-ESl # 

5Jol^ > *M|*|fe ^7]^- 3)S» ^til*V ^71^] *Y5L$\ ull£Sl * 

a>^-£]ji <& °.o}, ofle-l (error) ^.nf hh]-^. j£#S|-7l a>^-5] 7 1£ *Vrf 

fHclock skew)H l^rTfl s^tfl, oje^ ^tJ iL^H vfl^ ^ # 

^4 ^Utr 3^-8: ^-H^- *}7] ^Jl^S (phase locked loop, PLL) , *1<SJL^ 

^ (del ay locked loop, DLL) ?§-°} A>-g-s]ji ojtf. 
<15> 71^^^ PLL ol AV-g-sH ^o.q- ( PLL^l ^(noise)^ <g 

DLL^ #3 *fl£-°fl DDR SDRAM (Double Data Rate Synchronous DRAM)# «l-S-?r 

^ «V£*fl ^lS-eMlA^ DLL°1 ^ A>-g.£]j7 oicf. 
<ie> cfl^^o) tiv^^l ^l-SLsl^I DRAM^ ?§ , ji^ ^sfl ^4^7 r ^ 
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1020020066427 #^ ^7}: 2002/12/4 

o}$6\] nj-ej- iS. &^7> °]3r3, ojrf. *V-£, DRAM^r 3 #3 

3 ^7)<*$r*\5L*]$] -%-S. *tfl-g- 7l7l -^ofl£ ^-§-o] ^-cfl^Jl fto] ^ 

^ DRAM €<£^ 014. 

<17> PLL, DLL ^712}- S)5.7> -§^H tiV^^l nfl2.&) iflJjLofl eH ^ 

^"7lSq- #^ ^. 7 }s|- ^# cfl o} E^ ^ofl o]^rf. 

3$ #^ ^-7}S[ #^ #^0] ^sflo): ^ 7 ]^1 H> £ ^ £| ^ 

<18> «KEafl S.H.<*IM iS^l^ 

a i*^l £^7} ^1^5)JL ^BfltiH i£S]H ^s.^ ^ ^2).^ 

ofl 4^ Tg-^l^C-H, ^ ^SK-7> ^Oj-^^S. ^nfl^c] S.£.6j)^ ^7} ^ 

<19> E i-g- ^efl7]^ofl af^ DDR SDRAM^j ^ s^S.*]^. 

<20> 5L 1* ^-3^3, DDR SDRAM °fl *i ^H^l- #^<5>7] fl«flA^ ^ 

(ACT), ^(RD), S-f ^(PCG)°1 ^>^1^. <?]7}^t4. °H, DLL #3£r 

71] °l^r DLL ^o]e^o] Tj^ofl AL-g-s]^ #^o]7l nfl^-o]^, #^^0)] 

°]t ^1Jl(CKE)7> S-?-(L)S. c^<HH-& 5]^ ^^># 2l^?H|>H DLL 
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1020020066427 #^ «J*1-: 2002/12/4 

<2i> £ l«1Mfe °ti^j± eflo]^Al(AL)°l 'O'^lJl, CAS (CL)7> '3'oIji, 

H. ^ol(BL)7> 8°J ^H^i}. O.S., ^fl^Elti. eflolEiAl(AL)^ DDR 

*\ 7l^, CAS eflcl^A]5>)- ^-o} e|c g:^ ej-olJEAjol] ^o] g #§}*H 

<22> f^lS, a]^(CKE)7> fe&UfllS S-f(L)3. c^^M-a s}i=. 

# #3)5} ^ls(CKE)7> fe^eflf ^1(H)S 

SDRAM 0 ] ^ccit-V ^^V*l ^-Efl» 

<23> zl&IM-, w>sf ^-o] ol&|^ ^^w>o] 2_.E.°)Hh, DLL #^-8: 

^*\7] xj-- ^2.7} -S-'&sm PLL-8r 

*fl-§-*Kr IH^^. 

<24> ^ o_ ^. 7ls q. ^o. ^^7)^0] ^.^-g- «fl^§>7l ^o>^ ^O.S. ; ^ 

*H SiELoll^^ #-ff- ^2.^- ^ ol^ ^7)^ *HS&) *fl^RrHl ^. 

<25> SE*1, ^-^^r ^efli^SSJiCRAS) ^ AIS^S. ^7lS|- 2\5.2] 
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<26> -a>71 9\ 71^3 ^Ml* ^^>7l ^ ^ofl jHig , -g^l^ tiVjE^l 

^7H1 &<>H, ^ #3* ^7lAj?l7l ^tb #3 ^ 

7151, fl^s]- tgig ol 7 > ^ ^ - eflol^Al ^ DflolE^ ^o}6\] ^ - 

2^(RAS) o\o]^ £MH1: Al^^- ^<^Al7l7l — 2-| ^/^ *1H 

^«l*Rr ^71^ tiV5i*fl nfla.Bl ^>7> 
<27> r>^- ^Tgofl 4h^ ( ^712)- f/iEf 

^1<H*>71 ^ ^(RAS) ^Jr^ «>o> ^1 M5]7]H 

^^}7l ^ Till oflx] eel 7^ €^ n^Ss ^"71 5+^ o\o]^ si 
MSl XlHAlJ:^! -g-^H <qj=L ^ ^7l« #3 *1 

^^^>7l tt^U ^"71 o>ols. Al-^o^l -g-^c^ o^l ^ ^-71 

*H*1*8 #^ ^IJL^ #3 ^71^51 ^$]^}7] ^^ ^7} ^ ^ 

; ^"71 ^7] ^ ^^^1 #^ <3 3 «l-o> ^2 oflxl ME^H 

71 ^ ^12 <*fl*l SS^-EL ^ ^ #7l >fll oll^l M£}7l£L ^ 

^ #S3 Al^s. ^ A]Jr S ^]7> *yjL s&7] A}2 ^1^1 S^iEL ^"^ #^ A] 

it 3^ <?]7V ^ efl^i ^wl^fe ^7lsf $)S.<51 ^/o_ 

S ?]}°ls\3-7} 

<28> ^efloll i^ulol SILojH m^ *7l5l- S]S^1^ o_HA]7l-Xl 

^■tl- ^^r ^H^l ^-^ofl 7l<yt!r 5! 0 14. ^, PLL S&b DLL e^H^ ^ 

(trace on) ^^5>7l ^sfl^b S^-^ = efl^^E ^ a.(RAS) ^ ^sj^£Lefl^^E 
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S.w.(CAS)^ r%o)tf #a ^cq A]jr S *flo}«flo)n> ^jl, eflo] (AL, CD ^ dl 

olBl ^ol(BL)ofl ^S^Vfe t-flolE] #a ^ A]Jr nfl-g-ofl sj^o] ^t^ol o^fl^ 

^^J=3L«_(RAS) ^ -f #3 * - c-flolEi <£^* l^L^ ^ - 

^7l5l- SjS^H E^-g- 0_^A] 3\S.^r ^l^Jtl-q-. 

<29> o]5>, £ ^s]-^ yj^^-o^lA^ f^Vo] ^Al^ ^ 7 > £ ^ S) 

< 30 > £ 2^r wV^-^tl: DLL M ^ £r/^.H EH^-i" ^o>*V DDR SDRAM ^ ^ 

<3i> ^.f ^^(ACT), ^(RD), S-f ^^(PCG)o] *V3l3. o}7>=1 

DLL Se)^ n>^nv cflolE^7> °fl?>*] ^^H^t ^€31, DRAM 

c-fl o] ^ ^) #33^^ 3.^0] af^cf. o]±- AL, CL, BL dM^i #^ 

7-l}o] ^2\£\7] nfl^ojcf. 4^, DLL #3 M^^r S^- s]- ^ (ACT) AS^f 

^*)H^7 S-f %^ ^^(ACT)AS-^ ^.4- wl^s}. i^^(PCG) a}o)o} ^ 
% v *r aJtt ^ ^IJ:^ RAS ^>o]-i- ^jL(rasidle)sK cflolE^ 
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<32> ZLeiM-, ^ ^IJl^ 2:^-§- DLL #3 Me^ £rA2.H» 

<33> ^ Mj-^oflA^ b)i= ^(RD) ol^o] ^o. tij^g^ rg^( PCG )^ ^^.g- 

«|, Ijtfli tft 31 o] Ei #^ E^ul aVo^ 7jl^><^ 5.^- ^ 

^(PCG) T^lfe ^€ #3^^ *1?J o]^^l DLL E^-g. ^saI 71^ 

^4^r <S5^. 

<34> £ 2^1 AL=0, BL=8, CL=3°14. °] 7$^-, 3.^- ^(PCG) 

o]7> 3M^7> «fl^l ^-2-5^ ^ nfl *1 ?>(Td(RDS-*f Ei PCG^l ^ a] 

?1)7> 3=1 i^] ^-f ^r, Td min=AL+BL/2<=Q CLSH1 S^S>7fl €*=h DDR I iE^r 

DDR II°1H ^cfl CAS 3M^l(CLmax)» '5' # nfl , ^tfl 5 #^^7l (tCK)^^ 

*<*H DLL #3 EE] t ^.SAl^ ^ oinf. s. 2 

ofl <*1M€ M # BL°1 43. ^e^, D >^l^ v cn°1^7V Al^o] 2tCK^ 

# ^^cf. ZLe^q-, S-f ^(PCG) SEtb 2tCK^ St^^M- ^ 

^ ZLcflS. -ft-7l£l^ 7j-f£ oicf. 2tCK^ ^T^^ig <£*\ BL=8^ 7^-f 

<4 p>^-7V^1s. CL&Hl ^tfl 5tCK^>7ls] ^7]°V J±#*>ia 51^1, 

^(PCGH zicfl^. s}^_ dH d -1 ^1°1^7> ^ 2tCK ^Ml DLL #^ Se)7> SJE^ 

3Hch ^Atb ^^r 3He1^ ^^^-i: ^^>^ , Clmax=5tck nl^> 

^ ^tRr 4i7Hl *)-hM ^m^fl , DDR I ^0.^(^7] 5tCK ^ DDR II 7} 

^) Clmax=5tck °1#<>1 oicf. 5tCKl- ^ ^1 ^1 7l ^*1H a. aJaHHa^ 16 
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-g-^ ^r, S-f ti)%^^ ^ ^ (PCG) ^7} ^ 8tCK?}*l DLL €^ ^.3 ^ ^ ^VEfll- -ft-*l?>}- 

<35> £ 3^ ^ «a ^AHlofl 4^. DLL M — 2-1 -8r/.2-S *)H 3^ t^H^ 

< 36 > £ 3* %^*>^ , -g- ^Aloflofl 4s. DLL #§3 IS] £7.2.= Sl3.Tr, RAS 4°1 

« ^(rasidle)* is\^ *fll °fl4 e^t^ ^ ^^-(30)4, RAS <^Ht 

^l3L(rasidle)4 #^<?] ma| A°\ <43:(chip_act H -g-^H ^ # 

3(clkp4r)£- ^^71 ^ #3 1^^(34)4, RAS °}°lt ^(rasidleHl 
*M #3 tt]3l^^-(34)^ ^ls(clkin)!- ^*>7l W £-^-(36)4, #3 

£-^f(36)^ ^(^HH^, t^fEi divl6)» ^SLsL s}^ ^12 M^Tl 

t=. ^ m^^-(38)4, 43*3 -tl^(perup)!- 3,7}$- ^S., *fll ^1^1 Se]7i£L ^ 
^^-^-(30)^ <05L(setb)l- 33 ^IJl^, *fl2 ME^IE. ^3^(38)^ #^ 

^lJL(resetb)-& ^^1 ^l^lS ^7} ^ SR efl ^«.( 3 2)l- ^wl*>4. 

<37> oii^j e^e ^ ^3^(30)^ RAS 0 >°11: 4lJL(rasidle)» £.3 *1 

Tj-^ h>^ ^ x]<&X\7}7] <?]t3lEKll, 12, 13)4, <ytHEi(I3)£] #^ ^ 

RAS 4°1* ^l^(rasidle)€- 4tt ^4 7fl°l e (N0RD4, Tfl^E^ 

<38> n^JL, »1^^-t-(34)^ RAS 4°1# ^S(rasidle), ^ = 12] *IH 

^(chip.act), ^ €-^(clkp4r)^r ^ (nandi^ u£j= TiH 

e(NAND1)S] tH^^M ^ t^HM <?lHlEi(I7, 18, I9)# ^lt^. 
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<39> SEfV, m °\}*} e^t1= 1^^(38)^ ^r-¥-(36)S] #^ ^l^(divl6) 

♦ 4i3 Al^VnV^ ^ *\<&*\7]7] c^M $1*13(110, 111, 112)^-, <*]tH3 

(112)2] ^ ^-^-(36)51 #^ 4lJL(divl6)» *Rr Tfl^S 

(NAND2)!- ^yl*V4. 

<40> zi^ji, SR efl^Jf(32)^r *fll Se^iE. 1^ ^-^(30)2] #a A]^( se tb)« 

9J<y^°-S. 2-<^m ^EL 7flolM(NAND3)^l-, A]s(perup) ^ ^]2 M&M 

c ^ t^Y(38)^ ^JL(resetb)* ^^^-S. ^ 3-^ t^H M (NAND4)# 

^wltlrcf. ^7]^, 27B^ ^7ti°l^(NAND3, NADN4) ^^-^ cJ-E- ufl^ 

<4i> £ 4^r ^"71 £ 33 -§-^-(36)3 ^-§- *\]*m 2)S£olcf. 

<42> £ 4* #2^, w.^tL( 36 )i=, ras oj-ois. Ais(rasidle)« el^^S. «9 ^ 

yJ-Jl, #^ tfl^Jf (34)^ #^ <0jL(clkin)# ^ZL, ZL *R1^ #^ 

(Q)3 ^ cflolB] <y^^-(D)^-S ^ ^tt *fll #^#l-(ffl)^-, RAS o>o]^- 

^lJl(rasidle)» 5]^^ <im ^JL, #^##(ffl)^] #^(Q)* #3#J1S <g 
^ zl #^(Q)3 <flr*l ^IJL-I- HH^l °^^( D )o S oi^ ^12 

#(ff2)^, ^12 #^«-(ff2)-4 ^ « 0 Vai o. s ^13, ^14, ^15 #UM-(ff3, 

ff4, ff5)^g- ^til*Vcf. *fli xfl*] >j)5 -^M-g. zvzv div2, div4, div8, divl6, div32 

Jf(36)^ ?i^o] ^^-cf. 
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<44> s o. y]^^. ^^(pcG)i 44 RAS 441" Alji(rasidle)7> 4°lH-|-44 

#3 44^4(34)4 #3 ^l^(clkin)7> £#^^7fl £4. 4*fl, 3.^ #^€1-4 #4 
£ RAS 441: ^(rasidleH ^tfl ^4^1! 3.^3. ^4^44 , 4^ 44*3^ 
(34)4 #^ 4]s(clkin)4 44« W *fll £UM-(ffl)4] #^(Q)o} fe^efl 
«g <5}o]3 3H4&47} 1 #3 ^7l(ltCK) M #4-2-^ 4# °I141- £44 4 
44* f-tifl feelefll 3^-3 £4€ #4(Q)# ^^*>X| €4. *fll €^#1-^ # 
^(clkin)^: 1/2 £^ ^JUdiv2)# #^*>7fl £4. 

<45> *V^ ( *fl 2 44 7)15 €^##(ff2~ff5)£ 44 t-^-f-f-4 #^4 

JL3 $3 ">4 nfl^ojl ^7l^ 7fl^fl4 2^3 ^7}sMl ^4. 

<46> £ 6 £ ^1-7] £ 34 DLL m^ 3iM *fl4 43.4 §-4 4^£°14. 

< 47 > £ 61- ^44, -f^d 44^ 4JL(pwrup)7> fc^eflf g.^-°\]*\ t}o]g_ ^4^1 
44 SR 5)14^(32)7)- ^4444 f-S) *lH4J:(chip_act)^ ^4^113 3-f7> *1 
4. 

<48> 4-5-^3, 3^- ^(ACTH RAS 441: ^l^(rasidle)7> fee)4^ 4 

4°fl4 ^^-s. 4°]44, oil^l 344^ 1^ ^^(30)^ RAS 441- 4 s 
(rasidle)4 #^ l^lt £44 3^-3 «^Rr ^ l^(setb)t- #34^, °H 4 
4 SR 44^(32)7]- ^44 #4 eel *)144:&(chip_act)fe ^43]H 4°l3 4 < i4-i 
£4. 

<49> 444, 31= ^^ (RD )o] 47>44 CAS eflo]^Ai(CL)oi] 44 cilojE^j- #^44 4 
4^4. 
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<so> a|4f«H, 3,-f «UHg$ ^(PCGH ^l7}El^ > RAS 4°lt ^l^(rasidle)7} fee] 
Bill ^o]s. <?H°l-& 3^1, <>M^ *1<S€ ^ #3(clkp4rW #^tH3]^«-(34) 
S. °^SH €3 tt^*yjf(34)s] #3(clkin)°l £4. 

<5l> «-« (36 )^ tH5^Jf(34)3 #3(clkin)^ oia a>oH 

£^§-H7HHfe 1/16)^1 44 #3-8- '3W4. 1/16 #3 

(divl6)£ 8tCK^ S-f ^-#4 8tM 4°1 ^% 1 t71^ 4fe *\s.S.*\ , A]2 <*H*1 
HejTlH 1^ M^-(38)fe 1/16 #§Udivl6)£] 41*1* S-fS 

l^*Hr l^(resetb)# M4i, <>16| 45} SR 2fl^^-(32)7> #3 S 

5} *!H4!iL(chip_act)fe- fee^l! S-fS. 4^°IM* 3 °1 DLL t?) ie]t £*Al7l7fl 
€4. efl^itfl, Se) ^HAljr( c hip_act)t- DLL^l DLL €3 H4°l^ 
#5.3. 4-§"4 1 2 #3 ^4 *lH^]JL(chip_act)7} S-fS. 4i<*W.g. £ ^-f«flfe DLL 
#3 H4°l»l7} £^H-g- 5)0} DLL C| o]Aj- £#344 &7fl £4. 

<52> o]* > ras 4°l-t ^!Jl(rasidle)7l- fe^Efll S-fS ^^M^ Sjig #3 Se] ^1 
«H^]^(chip_act)7l- feeleflt 4°l7> E)<H DLL #3 h^ 7 > 4a] ££4. 

<53> £ ras 40] 1- ^(ofl^tfl, ras 4°lt ~P"7Jr < - > ] 8tck ^-f)ofl^ ^ 

1> 44 2°1 DLL #3 Me} i£ ^fi|^|nl, ras oj-ols. ^(ofl^tH, 

RAS 4°lt- 8tck a.4 HH44 <?H=1 #3* ne^H DLL # 

<54> H >4 £0] AjAlcH 42^ ^.-f tns-^4 ^(pcg)^ ^7H 44 RAS 

4°1# ^l5l(rasidle)7l- fe^efl^) ^H^. oiojlol^. s)t^£ «^( 36 )oi] o}^ sa- 
il € 4*14 ^oiE^44 ^30.3. + 01 . oi^*v p>^i - ras 4°1 
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■t ^l^(rasidle)7l- fe^efl't *}o}3. <&c%o]% £ ^ ^ tCK DLL €3 Sejsl £ 

-n-^lt 3^*1 - £ AL, CL, BL «H 44 t^HS, 44^1 AL, CL, BL 
44 43 €3 £^f(36)4 £^-§:^ -S-^^S. €4. 

<55> ol^HH £ a s Vl 3£ g ?H 

o>qji, £ ^<s] 71^3 4^ *g<H4*i «^ ifloflAi g 

<56> <q#x%, ##*V ^Aloflofl^^ RAS oWi" 4l£(rasidle)7> feel^t s}^ °]oflo] 
1- € ^ 444 3H47V #31 °H444 4*1-8: ^^71 €3 £^4(5. 4 

#2:)* 4-§-4^r #4 ^*}$<14, 4 -§-44 1, 2, 3, 4, 

5 ... tCK ^ DLL #3 e^o} ^0^7^ ^o.^ S^t 4£44 DLL 

<57> £ *V, ^#*1 ^HHH^r DLL #3 Eell- ^/^k^ ^ 0^3,1^ ^o] 

453^4, PLL #3 1=41- ^/iLJESRr -g- ^£ 3-8-34. 

<58> £ <£^£ ^Eflyfo] sh^IM DLL €^ Sell- £S4^ o_S4 ^44 %- 
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1] 

&7]q «vh^11 ^s.Bl £*H1 StM*!, 

^(RAS) <>H# ^J^l -§-#«H #71 #3 ^7)^- #Bj £/£* 

Al7lSl, S-f «l*^3j- 6]7> * <^ Al^> - eflolUA] g cflolEi £ o] 6\] n^f- - ^ 

# ^i(RAS) <>H# -yojjol^- ^^A]7l7l Ee) ^/£B ^o] 

1- ^l^Rr -S-7]^ a>£^l DlliEl JiAf. 

2] 

3] 

^1^1 XW>H, 
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I^^J- 4] 

5fi (RAS) ^1^1- ^l" *)U Mi^H «^>7l ^tMU 

*fl*] EE)7]^ 1^ ^ ^#1 

#7l E>i o\o]^ AlJiSf ^JEL^ ^HAJ^I -g-^H ^ £ 

£ ^7i# 7H^ #3 aisi- *\2\^*\7} ^-a-; 

#3 ^M^fil ^fi]*>7l W M ^71 ^ 

#71 #3 ^71 ^ #^ AlJll- <^ ^2 6||^ E5171H lit $ 

^*>7l ^ ^12 li ^ ^ 

#71 *fll ofl*l EE)7lH 1^ ^ ^£fi} ^JM ^ *l7> w>Jl #71 

*fl2 ofl*l M^T^ li ^ ^^^1 Ajsf ej^ Al^S. ^7} «Hr ^ 

o. ^aj^ ^7l3l- 5)SS1 #11 EE] £/£iE£ ^1HS)5.. 

l^^S" 5] 

#71 M ^71 £3 #3 ^711- ^°-5L M ^ 

715]- SlS^l #3 Mel -8r/.2_5. ^IHSIS.. 
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6] 

#7l €3 ^7) ^ #^#1-^ 3L^-*Vfe 3* ^ o.S *H=- M 

7] 

#7l #3 ^71 ^ 7>^Ei# £fs}^ ^ S.^O S § fe ^-71 Sj- 

3 s. 3 me) f/is 
8] 

^ ^ #71 *fll #f|#f-3l #§1^AS ^ «>J7 ( 4*1*1 # 

3 #3 #^#1-31 #^ #^^O.S <B3 ^ 3# 5}^ #3 ^ 
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9] 

^■71 5]-^ o}6\% XI ^ o] ofl o|-|- ofl^ Eej^^cH *fll ofl^ Eel7]H 

[37* 10] 

A o V 7l 

£-3. ^715)- 5^ I?] *lH3]5L. 

111 

^7i m 
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12] 

A\l*M $144, 

#4 Hfl^l 

#4 HSi 7)#JEL \HH Efl^ll- i^*Kr 3^ ^K 1 ^ #3 ^44 4^4 

13] 

*\)12*M &44, 

%7] 3Si 7]#£L \fl£L efl*]^ Till ^ 7fl2 \flH 7flo]j=-t ^al^H, 

#4 4l MllE. a o V 7 ] ^ ofl^l E£)7] ^ ^ ^ ^t]-o] #^4 A o V 4 *!] 

2 \fl = 44^4 o_£. 

#4 42 \fiH 44S^r ^7l 44 <3 #4 7fl2 44 E^7]H. l>z ^ ^ 

#4 #3, 4"4 7411 ^H— 7flo]E^ ^O.^ ^ S}^ ^g- 

44 2)5.4 -^3 £7-2-5. *1144S. 

14] 

7fl4*oH] &44, 

A o V 4 #3 ^714 4^4^5-1- i^Hr 3* ^4 

4 4^4 #3 S4 ^/iH *l]445. 
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15] 
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[5- 2] 




28-24 



1020020066427 
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[£ 5] 
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[S. 6] 
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